正方形流路内に発生する熱対流の3次元化 (臨界現象と微分方程式の解の分岐) by 加藤, 由紀 & 藤村, 薫
Title正方形流路内に発生する熱対流の3次元化 (臨界現象と微分方程式の解の分岐)
Author(s)加藤, 由紀; 藤村, 薫









Department of Applied Mathematics and Physics, Tottori University
,
,
2 . , 3
, .
, 3 , 3












$[3, 4]$ . , 3
.






, $Ra$ $Ra(Re)$ ,
. , $Re$
$Re_{*}$ 3 $[6, 7]$ . ,
$Re$ $Re_{*}$ , 2 $\mathrm{f}\dot{\mathrm{f}\mathrm{i}}^{\backslash }\iota$ $[6, 7]$ . 2
, , .
$Ra_{c}^{L}$ $Re$ . , $Ra_{c}^{L}$ ,
2
$Ra$ [8, 9, 10] .







. , , $T_{0}\pm\Delta T/2$ . ,
$T_{0}$ , $\triangle T(>0)$ . $d$ ,
$U_{0}$ , $\triangle T$ , .
$x$ , $y$ , $z$ . ,
( 1). $T=T_{0}/(\triangle T)-\approx$
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/ . $x$
$U=(U(y, z),$ $0,0)$ , $(\partial_{yy}+\partial_{zz})U=c$ , ,
. , $c$ ,
$U$ 1 . ,
, $U$ .
$p$ , $u=(u, v, w)$ , $\theta$ ,
.
$\nabla\cdot u=0$ , (1a)
$\frac{\partial u}{\partial t}+U\frac{\partial u}{\partial x}+(u\cdot\nabla)U+(u\cdot\nabla)u$
$=$ $- \nabla p+\frac{1}{Re}\nabla^{2}u+\frac{Ra}{PrRe^{2}}\theta e_{z}$ , (1b)
$\frac{\partial\theta}{\partial t}+U\frac{\partial\theta}{\partial x}-w+(u\cdot\nabla)\theta=\frac{1}{PrRe}\nabla^{2}\theta$ . (Ic)
$Re$ , $Pr$ , $Ra$ ,
, $e_{z}$ :
$Re= \frac{U_{0}d}{\nu},$ $Pr= \frac{\nu}{\kappa},$ $Ra= \frac{\alpha\triangle Tgd^{3}}{\nu\kappa}$ .
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$\overline{\psi}=\overline{\psi}_{y}=0,$ $z=\pm 1/2$ $\overline{\psi}=\overline{\psi}_{z}=0$ . , (6)
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, % , $Ra>50000$ 10% .
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$Ra$ $Ra_{c}^{L}$ , $Pr$ $Re$
. , $Ra_{c}^{L}=5012$ ,
$Ra_{c}^{L}=2585$ [8, 9, 10]. 1 , $\overline{p}(-y, -z)=\overline{p}(y, z)$ ,
$\overline{u}(-y, -z)=\overline{u}(y, z),\overline{v}(-y, -z)=-\overline{v}(y, z),\overline{w}(-y, -z)=-\overline{w}(y, z),\overline{\theta}(-y, -z)=$
$-\overline{\theta}(y, z)$ .
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. $Ra_{2}$ , $Pr$ .
Mizushima Adachi [12] , $Pr=7$ , $Ra_{2}=37043$
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$Ra_{2}$ , [12] 5
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2: . (b), (d), (f) , ,
. $(\mathrm{a})-(\mathrm{d})$ , (e),(f) .
(a),(b)Ra $=10000$ , $(\mathrm{c}),(\mathrm{d})Ra$ $=26000$ , $(\mathrm{e}),(\mathrm{f})Ra=60000$ . $Pr=7$ .





. $\hat{p}(-y, -z)=-\hat{p}(y, z),$ \^u ( $-y,$ -z)=-\^u $(y, z),\hat{v}(-y, -z)=\hat{v}(y, z)$ ,
$\hat{w}(-y, -z)=\hat{w}(y, z),\hat{\theta}(-y, -z)=\hat{\theta}(y, z)$ .
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